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The purpose of the present study was to examine 
possible epithelial cell membrane changes in lichen 
planus affected oral mucosa by the use of the lectins 
concanavalin-A and ricinus communis agglutinin frac-
tion I. It was shown that these lectins in contrast to what 
was found in normal epithelium do not bind to the cell 
membranes of basal cells of lichen planus affected epi-
thelium. The lack of binding of lectins suggests changes 
in exposed carbohydrates at the surfaces of the cells. 
The findings may support the hypothesis of antigenic 
changes in the lichen planus affected epithelium. 
Lichen planus is a mucocutaneous disorder of unknown etiol-
ogy, Oral lesions in many cases are of long duration and may be 
found without the presence of skin lesions [1]. The histopath-
ologic pictures of oral and skin lesions seem to be similar [2]. 
The primary change in oral and cutaneous lichen planus 
lesions seems to occur in the basal epithelial cells [3-7] and 
findings suggest that this change involves antigenic alterations 
of the cells which may furthermore give rise to the lymphocytic 
infiltrate in the subepithelial zone [8-13]. 
Some of the antigenic determinants which are expressed on 
the surface of cells, including epidermal cells, are carbohydrates 
which are parts of glycoprotein and glycolipid constituents of 
the cell membranes [14-16]. 
Information about the distribution of such cell membrane 
carbohydrates can be obtained through the use oflectins. When 
conjugated with fluorescein, lectins act as stains with specific 
properties for certain saccharide moieties allowing them for 
topographical visualization [14,17]. Ricinus communis agglu-
tinin fraction I (RCA,) is a lectin which binds to ,B-D-galacto-
pyranosyl residues. Concanavalin-A (Con-A) binds to a -D-man-
nopyranosyl and a-D-glucopyranosyl residues [14,18]. 
The purpose of the present study was to examine possibJe 
epithelial cell membrane changes in Lichen planus affected oral 
mucosa by the lectins Con-A and RCA,. Such · changes could 
support the hypothesis of antigenic changes in lichen pJanus 
lesions. 
MATERIALS AND METHODS 
Biopsy Specimens 
Biopsy specimens of oral lichen planus lesions of the reticular type 
[1] were taken under local anesthesia from the buccal mucosa of 10 
patients (6 females, 4 males) and care was taken not to inject directly 
in to the site of biopsy. One part of each biopsy was used for routine 
histopathological examination, the other part was immediately frozen 
at -70°C. For histopathological examination the biopsy was fixed in 
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Abbreviations: 
Con-A: concanavalin-A 
FITC-Con-A: flu orescein conjugated Con-A 
PBS: phosphate buffered saline 
RCA,: ricinus communis agglutinin fraction I 
RCA,, : ricinus communis agglutinin fraction II 
10% formalin , embedded in paraffin and 5 /lm sections were cut and 
stained with hematoxylin -eosin. Only biopsies with a histopatholOgical 
picture confIrming the clinical diagnosis of lichen planus were used. 
Such cases showed the presence of hyperpara- and/or hyperorthoker_ 
atosis, degenerative changes of the basal cell layer and a well-demar_ 
cated inflammatory infiltrate composed mainly of lymphocytes and 
macrophages [2,19]. 
Control Specimens 
Normal Tissue: Ten 6-mm punch biopsies of clinically normal buccal 
mucosa (5 females, 5 males) and four 4-mm punch biopsies of clinically 
normal palatal mucosa (2 females, 2 males) were taken under local 
anesthesia and immediately frozen and stored at -70°C. 
Tissue with unspecific inflammatory reaction: Four fibroepithelial 
hyperplastic oral mucosa samples served as a further control of the 
staining patterns. The fibroepithelial hyperplastic t issue samples de-
veloped in relation to ill-fitting dentures and histologically presented 
on epithelium which was normally differentiated and keratinized. In 
the subepithelial zone, infiltration with lymphocytes and plasma cells 
was seen. The inflammatory cells often penetrated the basal cell com-
partment. All control specimens were processed in the above-mentioned 
way. 
Staining M ethod 
The lectin binding sites were localized by the lectin fluorescein 
conjugated staining method [14]. 
Lectins: Fluorescein conjugated Con-A (FITC-Con-A) was obtained 
from MILES-VEDA, Israel. The protein concentration was 15.2 mg/ ml 
determined by MILES-VEDA at 280 nm after correction for absorption 
of FITC at 280 nm and the protein/ fluorescein ratio (280/495) was 1.30. 
Fluorescein conjugated RCA, was also obtained from MILES-VEDA, 
Israel. The prutein concentration determined by MILES-VEDA by the 
Lowry method using BSA standard was 1.6 mg/ml and the protein/ 
fluorescein ratio (280/495) was 0.75. Lectin receptors in tissue sections 
were semiquantitated by 2-fold titration using the following dilutions: 
1.20, 1:40, 1:80, 1:160, 1:320, 1:640. For dilution was used phosphate-
buffered saline (PBS) pH 7.2. 
Staining: Cryostat cut sections (8/lm) were air-dried for 15 min and 
incubated for 40 min at room temperature in a moist chamber with the 
various dilutions of fluorescein conjugated Con-A and RCA,. The 
. stained sections were washed 3 times in PBS for a total of 15 min at pH 
7.2. Sections were mounted in 10% glycerol/PBS. 
Tests of the specificity of the staining reactions were made as 
previously described [20]. These tests, which are summarized in the 
Table, included staining with FITC dissolved in PBS (1 mg/ml diluted 
1:10,000) and inhibition studies with various monosaccharides added to 
the various working dilutions of lectins in a concentration of 0.15 M. 
Blocking experiments with unconjugated lectins in concentrations 100 
times higher than the concentration of the conjugated lectins were also 
used to test specificity. 
As a test of access of conjugated lectin to the cell surfaces all sections 
were stained with FITC conjugated ric inus communis agglutinin frac-
tion II (RCA,,) (MILES-VEDA, Israel) using methods described above. 
RCA" binds to fJ-D-ga lactopyranosyl and N-acetyl-D-galactoseamine 
[21]. 
Fluorescence Microscopy 
All stainings were examined in a Leitz Orthoplan fluorescence micro-
scope modified with a Tiyoda darkfield oil immersion condenser. A 
FITC-interference filter with red contrast band was used as the primary 
ftlter, and a 2-mm glass ftlter (Schott & Gen, Germany) matched to fit 
the primary filter was used as the secondary filter. The light source 
was an OSRAM HBO 200 lamp. 
The staining patterns of the epithelial cell membranes were read 
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TABLE I. Control staining reactions used as indicators of the lectin-
fluorescein staining specificity 
Sections stained with 
FITC in PBS" 0.1 JLg/ ml 
Con-A/FITCb plus 0.15 M a -methyl-D-mannopyr-
anoside 
Con-A/FITC plus 0.15 M a-methyl-D-glucopyran-
aside 
Con-A/FITC plus 0.15 M lactose 
Con-A/FITC 
RCAOFITC plus 0.15 M lactose 
RCA,/FITC plus 0.15 M a-methyl-D-glucopyrano-
s ide 
ReA,/FITC 
" PBS = phosphate-buffered saline. 
Results 
No staining 
No staining 
No staining 
Staining 
Staining 
No staining 
Staining 
Staining 
" Con-A = concanavalin-A; FITC = fluorescein conjugated. 
C RCA, = ricinus communis agglutinin fraction I. 
according to each layer of the epithelium. A positive reaction was a 
bright green fluorescence of the epithelial cell membranes while a 
negative reaction was read when the cell membranes showed no green 
fluorescence. Statistical analysis was performed using Fischer's exact 
probability test [22]. Within each dilution and layer of epithelium the 
data of the lichen planus biopsies were compared with those of the 
normal biopsies. A reaction consisting of a mixture of groups of posi-
tively and groups of negatively reacting cells (focally positive reaction) 
was classified with negative reaction. As a test of reliability of the 
staining method, 5 biopsies of normal oral mucosa were stained and 
read blindly 3 consecutive days as described above. 
RESULTS 
Con-A Receptors 
The basal cells of the normal buccal mucosa (Figs 1A & 2) 
showed positive membrane staining reactions in the dilutions 
up to 1:320, whereas the lichen planus affected mucosa showed 
negative (Fig 3) and focally positive reactions only. This differ-
ence was statistically significant (P < 0.005). The focally posi-
tive reactions were characterized by the presence of areas where 
the epithelial cell surfaces showed positive staining reactions at 
the top of the connective tissue papil!o.e and negative reactions 
in the rete ridges. However, the positively reacting cells showed 
a lower end point titer than the normal epithelial cells. The 
parabasal cells showed different membrane staining reactions 
(P < 0.005) in the dilutions up to 1:320. Again the normal cells 
showed positive staining reactions (Fig 2) while the lichen 
planus affected cells showed negative and focally positive stain-
ing reactions in the majority of cases. However, the number of 
negative and focally positive reactions were smaller within the 
parabasal than within the basal cell layer. 
About 'I. of the basal cells of the lichen planus sections, 
although showing negative fluorescence staining reactions, ap-
peared normal in the hematoxylin-eosin stained sections. 
No difference between normal and lichen planus affected 
epithelium was seen in the spinous and planocellular layers 
which showed positive staining reactions. 
Besides the fmdings in the cell membranes the basement 
membrane zone of the normal mucosa (Fig IE) in all cases 
showed a continuous positive reaction consisting of a bright 
green fluorescence in the dilutions up to 1:320 (Fig 2) , while the 
lichen planus affected oral mucosa showed a focally (discontin-
uous) positive reaction (Fig 3) in 6 cases and a continuous 
positive reaction in the majority of cases. In the dilutions 1:40 
to 1:320 one lichen planus case showed no basement membrane 
staining reaction. The difference between normal and lichen 
planus affected oral mucosa was statistically significant (P = 
0.005). 
RCAr Receptors 
A statistically significant different membrane staining reac-
tion (P < 0.005) of normal and lichen planus affected basal cells 
was obtained with RCA, (Fig 4) in the dilutions up to 1:160. 
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The normal tissue with low dilutions (1:20 and 1:40) showed 
positive reactions in all cases, whereas in higher dilutions the 
number of positive reactions was decreasing. The lichen planus 
tissue in the dilution 1:20 showed negative reactions in all but 
2 cases. In higher dilutions the lichen planus tissues all showed 
negative reactions. In the dilutions 1:320 and 1:640 both tissues 
showed mainly negative reactions. 
The number of positive staining reactions within the para-
basal cell compartment was smaller in the lichen planus t;~,sue 
sample than in the sample of normal tissue. However, tI'.ese 
differences were not regarded statistically significant since the 
lowest P value (dilution 1:80) was 0.016. No difference between 
normal and lichen planus affected epithelium was seen in the 
spinous and planocellular compartment. 
As with Con-A staining about '/. of the basal cells of the 
lichen planus sections although showing negative fluorescence 
staining reactions appeared normal in the hematoxylin-eosin 
stained sections. The RCA, stained basement membrane zone 
showed that the end point titer of the normal epithelial base-
ment membrane zone was significantly lower (1:640, P < 0.005) 
than that of the lichen planus affected basement membrane 
zone. 
In 2 cases the transitional zone between normal and affected 
mucosa was recognized as an area with a very light subepithelial 
inflammation. In these zones the staining patterns of the epi-
thelial cell membranes with as well Con-A as RCAI were 
identical to those found in the affected mucosa. 
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FIG 1. A, staining patterns of basal ceLl membranes of normal and 
lichen planus affected buccal mucosa obtained with Con-A. B, Staining 
patterns of basement membrane zone of normal and lichen planus 
affected buccal mucosa obtained with Con-A. 
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Control Reactions 
The studies in all cases showed no staining with FITC dis-
solved in PBS and when the specific monosaccharides were 
added . However, staining was obtained when unspecific mono-
saccharides were added (Table). 
The blocking experiments with unconjugated lectins all 
showed an almost total inhibition of the staining reaction except 
for a weak staining when conjugates were undiluted. 
FITC conjugated RCAII stained all cell membranes in normal 
and lichen planus affected epithelium including the basal cells. 
The staining patterns obtained with the normal keratinized 
palatal mucosa were identical to those of the normal buccal 
mucosa. 
The staining patterns of the fibroepithelial hyperplastic oral 
mucosa samples also were identical to those of the normal 
buccal mucosa, i.e. the cell membranes showed positive staining 
reaction in all layers of the epithelium even when the epithelium 
and subepithelial zone were inmtrated with inflammatory cells. 
FI G 2. Normal buccal mucosa showing posit ive Con-A staining re-
action consisting of a bright green fluorescence of basal and parabasal 
cell membranes and of basement membrane zone (x 500). 
FI G 3. Lichen planus affected ora l mlll ·.a showing negative Con-A 
staining reaction of basal and para basa l cell membranes. The basement 
membrane zone shows a discontinuous positive reaction. Arrows indi-
cating positively reacting areas (x 350). 
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FIG 4 . Sta ining patterns of basal cell membranes of normal and 
lichen planus affec ted buccal mucosa obtained with RCA, . 
The test of the reliability of the staining procedure showed 
that the intraindividual variation of the end point titer never 
exceeded one titer. 
DISCUSSION 
The distribution of exposed Con-A and RCA I receptors in 
lichen planus affected oral mucosa was found to differ statisti-
cally from that of normal oral mucosa. Control reactions indi-
cated that the binding of the 2 lectins was specific. 
The staining reactions of normal keratinized palatal mucosa 
and of inflamed fibroepithelial hyperplastic oral mucosa showed 
the same staining patterns as normal buccal mucosa. Although 
the inflammatory inmtrate in the fibroepithelial hyperplastic 
tissue is not exactly comparable to the lichenoid infIltrate, this 
may indicate that in the present investigation the staining 
reactions with FITC conjugated Con-A and RCA I are indepen-
dent of keratinization and subepithelial inflammation. 
In the basal and parabasallayers of the lichen planus lesions 
there seemed to be a loss or decrease in amount of exposed 
membrane receptors for both Con-A and RCA I . However, this 
feature was not found more superficially in the lesions since the 
cell membranes of the spinous and planocellular layers analo-
gous to the normal epithelium showed positive staining reac-
tions with as well RCA I as Con-A. FITC conjugated RCA II 
stained the cell membranes of all layers of the lichen planus 
affected epithelium including the basal cell membranes. This 
indicates that the tissue changes do not prevent access of lectins 
to the cell surfaces and that there is not a general masking of 
all surface components. 
It is not known why the cells of the spinous layers show 
normally positive staining reactions when the underlying basal 
and parabasal cells from which the spinous cells are normally 
differentiated show negative staining reac';ions. However, it has 
been suggested that the damaged areas of the lichen planus 
lesions are repopulated by migration of cells from the viable 
margins [23,24] and from unaffected cells within the lichen 
planus affection [25,26]. Thus the positive staining reactions in 
the spinous layers could be due to the fact that the spinous cells 
in the lichen planus lesions may not be differentiated from the 
immediately underlying basal cells but are repopulating cells 
from the margins or from unaffected cells within the lichen 
planus affection. 
Another possible hypothesis is that the lectin binding sites 
may be masked by serum derived proteins or may be removed 
by enzymatic digestion for instance secondary to the invasion 
of inflammatory cells. The positive staining reaction in the 
spinous layer thus could be due to the fact that the cells being 
more distant from the dense inflammatory inftltrate can recover 
and build up a new glycocalyx. However, the presence of lectin 
receptors in inflamed control tissue and the positive reaction of 
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lichen pla>::us affected basal cells stained with RCAII do not 
seem to support this hypothesis. 
As previously mentioned, the antigenicity of cells has been 
related to the structure and function of membrane bound 
carbohydrates [14-16). Using pemphigoid and pemphigus sera 
by the indirect immunofluorescence staining technique, Abell 
and Ramnarain [27] in cutaneous lichen planus found extensive 
reduction or complete absence of basement membrane antigen 
a nd intercellular antigen was reduced in some damaged rete 
ridges. 
Although unknown the present fmding of changes in the 
carbohydrate content of the cell membranes of lichen planus 
affected mucosa may be a biochemical expression of antigenic 
c hanges of the epithelium and thus may support the hypothesis 
of the existence of such changes giving rise to the cell-mediated 
iInmunological reaction in the subepithelial zone [8-13). 
In the basal membrane zone the Con-A staining reaction was 
positive in the normal mucosa but mostly incontinuously posi-
tive in the lichen planus affected oral mucosa. However, the 
staining reaction in this area with RCA I was found to be 
stronger in the lichen planus than in the normal tissue. The 
present findings are in agreement with previous investigations, 
s howing alterations including discontinuities, thickening and 
even duplication of the basememt membrane in the affected 
areas [13,25,28-34). 
In conclusion the loss of exposed lectin receptors may support 
t he hypothesis of antigenic changes in the basal cells of lichen 
planus lesions. 
The findings may also be due to masking of lectin receptors 
by for instance serum derived proteins or due to enzymatic 
digestion of the receptors. 
It remains for further studies to elucidate whether the fmd-
ings are primary or secondary changes in the development of 
t h e lichen planus lesions and whether similar changes can be 
found in other disease showing basal cell degeneration. 
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